Maintenance of osteoblastic and adipocytic differentiation potential with age and osteoporosis in human marrow stromal cell cultures.
Osteoblasts and adipocytes share a common precursor cell in the bone marrow stroma, termed marrow stromal cell (MSC). As the volume of bone adipose tissue increases in vivo with age, we hypothesized that decreased bone formation observed during aging and in patients with osteoporosis (OP) is the result of enhanced adipogenesis and decreased osteoblastogenesis from the MSCs. Thus, cultures of MSCs were established from young donors (age 18-42, n = 34), elderly healthy donors (age 66-78, n = 20), and patients with OP (age 58-76, n = 15). Cells were cultured for 2 weeks in an adipogenic medium (containing 15% horse serum and 100 nM dexamethasone), osteogenic medium (containing 10% fetal calf serum [FCS] and 10 nM calcitriol), or control medium (10% FCS). The MSCs were identified by their abilities to form colonies. Total number of colonies, osteoblastic colonies stained positive for alkaline phosphatase (AP+), and adipocytic colonies containing adipocytes (Ad+) were quantitated. In addition, steady state mRNA levels of gene markers of adipocytic and osteoblastic phenotypes were determined using reverse-transcriptase polymerase chain reaction (RT-PCR). The adipogenic and osteogenic media induced cell differentiation and the expression of adipocytic and osteoblastic lineage-specific markers, respectively. We found no age-related changes in the osteoblastic or adipocytic colony formation or the steady state levels of mRNA of the adipogenic or osteogenic gene markers. Cells obtained from patients with OP showed a pattern of differentiation similar to those of age-matched controls. In conclusion, MSCs maintain their differentiation potential during aging and in patients with OP. Other mechanisms responsible for age-related decrease in bone formation need to be determined.